The financial market events since August 2007 -and especially those after September 2008 -have raised a number of important issues. Some commentators have argued that these events demonstrate fundamental flaws in the market system, flaws that can be corrected only by large-scale intervention. The causes of the financial market turmoil are far from settled and may not be fully known for some time. This essay will offer one perspective. We will argue that, although there is some evidence of market failure, the current crisis does not represent a wholesale failure of financial markets. Instead, we will argue that the crisis stems from the difficulty of responding to large shocks, the roots of which are multifaceted, including past policy errors. While there are ways in which financial regulation can be improved, there is also a strong case to be made that the functioning of market discipline can be improved by constraining some forms of government intervention, especially those that dampen incentives by protecting private creditors from loss.
What Happened: A Brief Timeline
In the first half of 2007, as the extent of declining home prices became apparent, banks and other financial market participants started to reassess the value of mortgages and mortgage-backed securities that they owned, especially those in the subprime segment of the housing market. In early August 2007, the American Home Mortgage Investment Corporation filed for Chapter 11 bankruptcy protection, prompting concern among financial market participants. At its August 10, 2007, meeting, the Federal Open Market Committee (FOMC) stated that in "current circumstances, depository institutions may experience unusual funding needs because of dislocations in money and credit markets. As always, the discount window is available as a source of funding. "The following month, the FOMC lowered the federal funds rate 50 basis points to 4.75 percent, the first in a series of rate cuts that would ultimately bring the target to a range of 0 to 0.25 percent in December 2008.
The autumn of 2007 saw increasing strains in a number of market segments, including assetbacked commercial paper, and banks also began to exhibit a reluctance to lend to one another for terms much longer than overnight. This reluctance was reflected in a dramatic rise in the London Interbank Offered Rate (LIBOR) at most maturities greater than overnight. LIBOR is a measure of the rates at which international banks make dollar loans to one another. Since that initial disruption, financial markets have remained in a state of high volatility, with many interest rate spreads at historically high levels.
In response to this turbulence, the Fed and the federal government have taken a series of dramatic steps. As 2007 came to a close, the Federal Reserve Board announced the creation of a Term Auction Facility (TAF), in which fixed amounts of term funds are auctioned to depository institutions against any collateral eligible for discount window loans. So while the TAF substituted an auction mechanism for the usual fixed interest rate, this facility can be seen essentially as an extension of more conventional discount window lending. In March 2008, the New York Fed provided term financing to facilitate the purchase of Bear Stearns by JPMorgan Chase through the creation of a facility that took a set of risky assets off the company's balance sheet. That month, the Board also announced the creation of the Term Securities Lending Facility (TSLF), swapping Treasury securities on its balance sheet for less liquid private securities held in the private sector, and the Primary Dealer Credit Facility (PDCF). These actions, particularly the latter, represented a significant expansion of the federal financial safety net by making available a greater amount of central bank credit, at prices unavailable in the market, to institutions (the primary dealers) beyond those banks that typically borrow at the discount window. 1 Throughout the summer of 2008, the stability of the housing finance governmentsponsored enterprises, Fannie Mae and Freddie Mac, came under increasing scrutiny. While their core businesses have historically been in the securitization of less risky, "conforming" mortgages, they had in recent years accumulated significant balance sheet holdings of less traditional mortgage assets. In September, both companies were placed in conservatorship by the newly created Federal Housing Finance Agency.
In the fall of 2008, financial markets worldwide experienced another round of heightened volatility and historic changes for many of the largest financial institutions. 
Why the Crisis?
The proximate cause of the financial distress since 2007 has been the decline in the housing market, which imposed substantial losses on financial institutions and led to disruptions throughout the credit markets. These disruptions have spread to the real economy, leaving the United States in the midst of a significant recession and prompting many of the measures described earlier.
What caused the boom in the housing market and its subsequent decline? Again, the answers are not obvious and various explanations will need to be vetted by economists over time. While multiple factors likely contributed to the cycle, some of which we will discuss below, a key factor involves the risk-taking incentives facing market participants.
First, there were what could be called "fundamental" factors. From roughly 1995 to 2005, the U.S. economy experienced a significant increase in productivity growth and thus real household income. Insofar as households saw these conditions as likely to continue, they increased demand for housing and thus housing prices. Indeed, housing investment and prices continued to rise through the 2001 recession, unlike most postwar business cycles. Those gains in productivity and household income began to weaken in 2005 -and with it, consumers' ability to repay their loans. Another plausible explanation involves technological advances in retail credit delivery. As financial institutions were able to more efficiently gather information about potential borrowers, they were able to more carefully craft loans to a wider segment of the population. In retrospect, some of those decisions may have been suspect -but, again, insofar as lenders believed economic conditions would continue on the trajectory they were then following, there was good reason for financial institutions to expand lending to people who in the past may not have received mortgages. One might argue that both borrowers and lenders "overshot" or behaved irrationally. But, given the information available to them at the time, their First, there is uncertainty about the aggregate magnitude of the losses financial institutions are likely to suffer. Many of the mortgages they issued are of relatively recent vintage, so how those borrowers -and, in turn, the lenderswill fare is unclear. Also, the extent of mortgage defaults and foreclosures will depend on the size of the decline in house prices -an ongoing process as of this writing.
Second, financial market participants are unsure about the distribution of those losses. Mortgage risks were spread widely, through securitization and use of the insurance capabilities provided by credit derivative contracts. Thus, institutions are concerned about how their counterparties' mortgage-related losses will affect their own viability.
Third, there is policy uncertainty. After the onset of the crisis, the Federal Reserve and the Treasury took several actions to help stabilize the financial sector. However, these actions appeared to evolve on a case-by-case basis. Some institutions received support, while others did not, making it more difficult for market participants to discern the governing principles and to make predictions about future policy moves. These institutions were already facing an uncertain economic environment, which contributed to relatively sparse lending opportunities. Coupled with an uncertain public policy environment, it is not surprising that many have been hesitant to lend and that many have had trouble raising private capital.
Any narrative of this boom-and-bust cycle must take into account the risk-taking incentives of financial market participants. And, here, the role of the federal financial safety net is important. Many financial transactions take place under some form of government protection. Some protections are explicit -such as the guarantee offered to bank depositors.
Arguably, such protection has reduced depositors' incentive to scrutinize the riskiness of their banks'lending practices and may have contributed to the crisis experienced by thrifts in the 1980s. In addition, it seems likely that market participants view the safety net to include more than simply those explicit guarantees. That is to say, many market participants may believe that there are implicit guarantees, which also affect their risk-taking behavior. 6 For instance, there has long been a widely held notion that some financial institutions are simply"too big to fail. "Such institutions are perceived to be essential to the functioning of domestic and often of international financial markets. As a result, these institutions and their creditors may assume that, should they encounter difficulties due to unwise lending practices, the public sector will respond to maintain their solvency. 7
Such public-sector action might take several forms. It could involve direct lending to troubled firms by the Federal Reserve or the Treasury Department. Or it could take a less direct form, such as that which occurred in the case of Long-Term Capital Management (LTCM). The Federal Reserve helped to orchestrate a recapitalization of LTCM by its creditors. Had LTCM's creditors not taken action to keep the firm from bankruptcy, it is unclear how the Fed would have responded. But market participants might have reasonably assumed -given the Fed's interest in seeing LTCM survive -that explicit federal assistance would have been forthcoming. Further, the Fed's involvement signaled a concern about the possible systemic consequences of losses incurred by the large institutions that were exposed to LTCM. 8 Given the presence of the federal financial safety net -both its explicit and implicit guarantees -what options do policymakers face? Some might argue that the moral hazard problems associated with a large federal financial safety net cannot be avoided, especially in rich, advanced countries. As a result, we must more stringently regulate those firms that may avail themselves to such protection to ensure that they are acting prudently and, hence, to protect the taxpayer. Indeed, one may be skeptical -or remain relatively agnostic -about the inevitability or desirability of the federal financial safety net, yet still argue that, given its presence, the current regulatory regime may need to remain intact or be strengthened. 9 Such arguments are reasonable. However, additional regulation of financial markets would likely hamper innovation in that industry. An alternative approach is to seek to reduce the scope of explicit safety net protection -as well as creditors' expectations of implicit protection of firms deemed too big to fail. 10 The presence of the federal financial safety net was not the sole cause of questionable risk-taking by financial institutions. 11 But it likely altered those institutions' behavior and, hence, contributed to the current turmoil. Any future attempt to redesign financial regulation should be undertaken with an assessment of the safety net, including the desirability and feasibility of scaling back implicit protections. Attempting to restructure the regulatory landscape without taking into account the effects of the safety net is like "putting the cart before the horse. " 12 In summary, the boom and subsequent decline in the housing market had numerous causes. In hindsight, private lenders and borrowers may have made some imprudent decisions. But they were acting on what they believed to be sound information about the current state of the economy and the path of future growth.
Also, the Federal Reserve kept interest rates low for a long period, which may have encouraged additional lending that exacerbated the crisis. In addition, the government-sponsored enterprises greatly expanded their portfolios, boosting the market for loans that have proved difficult for many borrowers to repay. Finally, the presence of the federal financial safety net likely encouraged institutions to take risks that they otherwise would have foregone.
The decline in the housing market has sent shocks throughout the banking industry and related financial institutions. Already, the Federal Reserve, the Treasury Department, and Congress have taken considerable actions to stem the financial crisis. Later, we will comment on those programs and consider how the Federal Reserve, in particular, should try to implement an "exit strategy" that will ultimately lead to the winding down of current lending facilities and to renewed focus on price stability.
Rationales for Public-Sector Credit in Financial Crises
Much of the public policy response to turmoil in financial markets over the last two years has taken the form of expanded lending by the Fed and central banks in other countries. The extension of credit to financial institutions has long been one of the tools available to a central bank for managing the supply of moneyspecifically, bank reserves -to the economy. Indeed, discount window lending by the 12
Reserve Banks was the primary means for affecting the money supply at the time the Fed was created. Over time, open market operations, in which the Fed buys and sells securities in transactions with market participants, have become the main tool for managing the money supply. Lending became a relatively little-used tool, mainly accessed by banks with occasional unexpected flows into or out of their Fed reserve accounts late in the day. If such banks were to seek funding in the market, they would likely have to pay above-normal rates for a short-term (overnight) loan. In this way, the discount window became a tool for dampening day-to-day fluctuations in the federal funds rate. In 2006, average weekly lending by the Reserve Banks through the discount window was $59 million.
Since the outset of the widespread market disruptions in the summer of 2007, the Fed has changed the terms of its lending to banks and created new lending facilities. In the first three quarters of 2008, weekly Fed lending averaged $132.2 billion, and in the fourth quarter of the year, that figure rose to $847.8 billion.
In some cases, lending in response to a crisis can be seen as an extension of the use of central bank credit as a tool for managing the money supply. But for much of the current crisis, the Fed has not used its lending in this way. Even though lending rose sharply, the Fed's overall balance sheet, and therefore its supply of money to the economy, remained roughly unchanged until September 2008. Until that time, the Fed was "sterilizing, " or offsetting, its lending growth with open market operations. This suggests that, at least initially, the aim of expanded Fed credit was not growth in the overall supply of money or liquidity to markets but rather the direction of money or liquidity to particular market segments deemed to be in The use of sterilized lending in order to direct funding to institutions or markets is based on the belief that, at times, financial markets cannot properly function in directing funds to where they are needed the most. 13 Like any argument about the need for or consequences of public-sector intervention in markets, this is a statement of economic theory. In discussions of the Fed's actions in the last two years, two theoretical concepts have stood out as reasons why markets might fail to effectively allocate funds among market participants -coordination problems and "firesale" prices.
The classic example of a coordination problem in a financial market is a bank run. When depositors have the right to take their funds out of the bank on demand, and when the bank uses these highly liquid liabilities to fund longer-term, illiquid assets, then the bank is fragile in the sense that a sudden demand by many depositors for their money could force the bank to liquidate some of its longer-term assets inefficiently. This fragility makes the bank subject to a run in which depositors demand their funds because they think other depositors are doing the same. In such a case, all depositors might be better off if they could coordinate their decisions and leave their money in the bank, saving the bank from the costs of inefficient liquidations. The inability to coordinate means that bank runs could conceivably cause even a solvent bank to fail. 14 The key characteristic that makes runs possible is the maturity mismatch on a bank's balance sheet -funding long-term assets with shortterm liabilities. In recent years, this feature has not been limited to traditional, commercial banking. The securitization of mortgages and other assets has brought with it a number of other types of this maturity transformationasset-backed commercial paper, auction-rate securities, and the funding of investment banks' holdings of securities through overnight repurchase agreements. Most of these nonbank arrangements have come under stress at some point during the ongoing market turbulence.
The fragility that makes runs possible, however, is itself the result of choices made by market participants. The willingness to create a fragile balance sheet structure should depend on market participants' beliefs about what would happen in the event of a run-like event.
And part of these beliefs should involve people's expectations about public-sector actions in the event of a run. In particular, the likelihood of assistance in the form of government or central bank lending reduces the prospective private costs of a run and, on the margin, increases the incentive to engage in maturity transformation. This is an essential part of the moral hazard problem resulting from the federal financial safety net. 15 Another important ingredient of the theory of runs is that the early liquidation of long-term assets is costly. If a bank is forced to sell an asset to meet its depositors' demands for funds, there must be a real loss compared to holding the asset to maturity. If all assets could be sold at a price equal to the expected, discounted present value of the ultimate returns, then depositors' demands could be met without loss, which in turn eliminates a depositor's incentive to run. In traditional banking, the possibility of a run comes from the notion that the bank would have to sell loans, for which the originating bank has an advantage in monitoring borrowers' performance and ensuring repayment. But in the recent episode, assets at the heart of maturity transformation increasingly have been asset-backed securities, for which there may be no particular advantage to the institution holding securities on its balance sheet. Indeed, such securities were envisioned as a way of making loans more "tradeable" by pooling together many loans into a security.
Through much of this episode of financial volatility, many commentators have argued that the prices observed on many types of assets, especially those related to housing, represent deviations from fundamental market value. The available prices are seen as firesale prices -lower than fundamental value because many institutions have been or may be forced to sell their assets in attempts to repair their balance sheets. For such low prices to persist, there must be no patient market participants with the financial resources and knowledge necessary to profit from buying assets at artificially low prices. This suggests that either the fundamental shocks affecting financial markets were so pervasive as to compromise essentially all participants'financial positions or there is some incompleteness or segmentation that prevents those with financial resources from taking advantage of arbitrage opportunities. 16 Theories of market imperfections that give rise to financial market disruptions in which prices deviate persistently from fundamentals might imply that targeted public-sector credit can improve the functioning of the market. But matching conditions observed in actual markets to conditions in these theories is a difficult judgment. Much of what we have observed is also consistent with a market in which significant fundamental shocks have greatly increased the uncertainty facing market participants. If policymakers have no better information than market participants about fundamental values as compared to market prices, then the ability of targeted public-sector intervention to improve market conditions is limited.
Past, Current, and Future Public Policy Responses
It is understandable that the Federal Reserve, the Treasury Department, and Congress were eager to act as the financial system began to face what many feared to be systemic risks. However, problems in the financial system have persisted in spite of these efforts and some of those resulting policies could create challenges of their own over time.
The most fundamental issue, of course, is moral hazard. How will current federal intervention affect the behavior of banks and investors in the future? That is, will the support that has been provided encourage financial institutions to engage in behavior that they otherwise would have eschewed? Basic economic theory suggests so: The more something is subsidized, the more that is likely to be provided. In this case, the "something" is leveraged risk-taking, leading to potentially imprudent lending. How large this effect will be is ultimately an empirical question. But it is important to note that even if all of the new lending facilities were eliminated as the economy and financial system recover, moral hazard will still be a problem. Market participants know that federal support was readily forthcoming during the current turmoil -and most now would reasonably expect that such support will be there when the next turmoil occurs. Changing these expectations will be a long and hard process. In short, the Fed will need to regain credibility for not bailing out insolvent institutions -and as we know from our experience with monetary policy in the 1970s, such efforts to gain credibility can be long and difficult. 17 The current situation, with a vastly expanded financial safety net, presents long-term challenges with respect to private-sector risk-taking and risk-management incentives. Even in the near term, the task of scaling back the safety net toward its pre-crisis status raises many difficult questions. For instance, the extent to which the new lending facilities should be either eliminated or moved to the Treasury Department is a matter of debate. But, as a matter of governance and central bank independence, there is a strong argument that those facilities which target specific industries or credit markets should be handled first. The provision of subsidized credit -especially on a sustained basis -is a fiscal policy action. Depending on one's perspective, this may or may not be a desirable policy goal, but it is arguably not one that should be pursued by the central bank. Placing the administration and funding of such programs under the direction of the Treasury Department puts those programs more directly under congressional authority. The conflation of the roles of the Federal Reserve and the Treasury Department during the current crisis could threaten the Fed's independence. The Federal Reserve's principal policy goal is to conduct monetary policy in pursuit of price stability and sustainable macroeconomic growth. That goal is much harder to pursue in a world where the Fed is also operating a number of lending facilities. In the near term, inflation does not appear to be a problem, certainly not relative to continued weakness in the real economy. But when the economy recovers, the Fed must have the flexibility to restrain monetary growth and prevent rising inflation. And the Fed's ability to exercise this vigilance will be enhanced if it can separate its credit policy activities from its management of the money supply.
Expansion of Fed credit expands the monetary base by adding to reserves held by the banking system with the Fed. Indeed, from the beginning of September of 2008 through the end of the year, total reserves held at the Fed grew from close to $10 billion to about $785 billion. Other things equal, an expansion of the monetary base is stimulative. Such stimulus is generally warranted in a period of economic contraction. But when the economy recovers, the Fed will need to have the flexibility to remove the monetary stimulus brought about by an expanded base.
Fundamentally, the Fed must determine how it wishes to act as a lender of last resort. The Fed could benefit from heeding the advice of two classical economists, Henry Thornton and Walter Bagehot, who considered how the Bank of England could act effectively as the lender of last resort. The Thornton-Bagehot framework stressed six key points:
I Protecting the aggregate money stock, not individual institutions I Letting insolvent institutions fail I Accommodating only sound institutions I Charging penalty rates I Requiring good collateral I Preannouncing these conditions well in advance of any crisis so that the market would know what to expect. 18 Current Federal Reserve credit policy has deviated from most if not all of these principles. Before the crisis, the Fed's lender of last resort activity functioned as a standing facility with fixed terms. Through the crisis, the Fed's approach has evolved and changed in numerous directions, including the direction of credit to particular market segments and institutions. Beyond winding down its many new lending vehicles, the Fed will need to make it clear to all market participants which principles it will follow during future crises. Reductions in the Fed's credit activities -even in the near term -do not need to result in monetary contraction, as those programs can be replaced by asset purchases. This last point also applies to actions taken beyond those of the Federal Reserve. Public policies by all agencies must be well articulated and time consistent so that market actors can make rational plans regarding their financial and other business affairs. Arguably, such policy uncertainty did much to prolong the Great Depression in the United States. 19 In addition, policymakers should be wary about the potential productivity-dampening effects of ill-considered fiscal and regulatory policies. There is some evidence that such policies slowed productivity in the United States during the 1930s 20 and in Japan during the 1990s. 21 While, as noted earlier, the Federal Reserve should not be directly involved in appropriating funds, it is not beyond its bounds to offer thoughts on the relative efficiency of such programs pursued by the legislative and executive bodies.
Conclusion
The United States -and, indeed, the whole world -has experienced a significant financial and economic crisis since late 2007, and especially since September of 2008. The causes of that crisis are multifaceted and will require much future research. However, policymakers must act in real time on the best information available. It is not surprising that policymakers have taken a very active approach to the current crisis; after all, the costs of inaction were perceived to be quite large. The effects of those actions, just like the causes of the crisis, will no doubt continue to be the subject of much study and commentary for some time.
This episode has brought a number of particular questions to the forefront, questions that will be at the center of ongoing efforts to strengthen our financial system. Among those are questions regarding the possible sources of incentives for financial market participants to take excessive risks. One candidate discussed earlier involves the incentive effects of the federal financial safety net. The significance of this potential contributor to risk-taking lies in its implications for how we think about the role of Fed credit in ensuring financial stability. While the liberal provision of credit can cushion the effects of a crisis, expectation of such credit availability can dampen incentives to take actions that may limit the likelihood of a crisis. This tradeoff lies at the heart of any effort to design a set of policies that achieves a balance between the roles of government and market forces in disciplining the incentives of participants in our financial system.
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